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Regional Models are an Integral Part of 
Atmospheric Chemistry Studies

• Flight planning
• Provide 4-Dimensional context of the 

observations
• Facilitate the integration of the different 

measurement platforms 
• Evaluate processes (e.g., role of biomass 

burning, heterogeneous chemistry….)
• Evaluate emission estimates (bottom-up 

as well as top-down)
• Air quality forecasting
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STEM Forecasts 
Provided for 3 
Domains (60, 12, 
& 4 km)
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Tagged Species Can Help Identify 
Source Regions (P3 flights 3-5)

NY_MD_MA

Sources



NY_MA_MD

Can be used to test emission 
signatures (P3 flights 3-5)

Obs Model

Cause of differences –
emissions/model/sampling
-representativeness…??

(Model –no Alaskan fires)



7so2151515http://nas.

Data:GT-SO2/UNH-SO4

DC-8 July 20 flight – High 
Sulfates in the SE



7so2151515http://nas.7so4151515http://nas.7nh4aratio151515http://nas.7nitrate151515http://nas.7hno3151515http://nas.

aerosol

Where is the nitric 
acid -- gas or 
aerosol phase? Is 
NH3 limiting?

Data: HNO3 / sulfate-UNH



Re-analysis is Possible Using Formal 
Data Assimilation (e.g.,4dVar)

Data: Larc



Reanalysis of Ozone for the P3 
Flight #4

60 km!!!



Re-analysis is Possible Using Formal 
Data Assimilation (e.g.,4dVar)     

Trace-P Example



Reanalysis Using AirNow Data



Re-analysis of NOy (Trace-P Example)
Will do for ICARTT



Re-analysis of NOy Improves 
(Trace-P example) Predictions of 

Individual Species                  
(Trace-P example)

After DA



Same techniques can be 
used to recover emissions

Forward

Inverse



Future Plans

• Re-analysis using aircraft, surface, 
satellites, sondes, etc.

• Emission inversions
• Impact of assimilation on forecasts
• Ensemble forecasts





NY_MA_MD Influence



Biomass Burning Influence



Asia Influence





Re-analysis is Possible Using Formal 
Data Assimilation (e.g.,4dVar)
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Global airmass factors
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